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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S458Methods: GLA:D is a non-surgical treatment program for patients with
knee and hip OA. It consists of three 1.5-hour sessions of patient edu-
cation and 12 sessions of individualized, physiotherapist supervised
neuromuscular exercise according to the NEuroMuscular EXercise
program (NEMEX) (Ageberg 2010). The GLA:D concept is taught to the
physiotherapists during a two-day course (ﬁrst course held in January
2013). Furthermore, GLA:D is a registry holding data from the baseline
assessment and from the 3 months and 12 months follow-ups of all
patients entering GLA:D.
A pilot study was performed in a physiotherapy clinic in Denmark
including 79 patients with knee and/or hip OA (67 women; mean age
(SD) 62.4 (7.2); mean pain intensity (VAS 0-100, SD) 42.4 (18.9); mean
BMI (SD) 28.4 (7.8)). In the pilot study, Pain (VAS 0-100, primary out-
come), Euro-Quality-of-Life - 5 Dimensional form (EQ- 5D) and body
mass index (BMI) were evaluated at baseline and after 3 and 12months.
Furthermore, compliance was registered as general adherence to the
treatment program at the 12 months follow-up on a ﬁve-point scale
(never, every month, every week, every day, several times a day).
Additionally, the participants were asked to rate their opinion of GLA:D
on a ﬁve-point scale (very bad, bad, neither bad nor good, good, very
good).
Results: GLA:D is now (November 2013) offered at 49 units in both
primary and secondary care and across all 5 health care regions in
Denmark. More than 600 patients have entered data into the registry.
Due to a huge interest among patients, health care providers and the
media, these numbers are rising exponentially.
In the pilot study, 78 participants (99%) completed the 12 months fol-
low-up. Signiﬁcant improvements (p < 0.001) were found in the pri-
mary outcome pain from baseline to the 3 months (-13.0mm) and 12
months (-11.4 mm) follow-ups and in EQ-5D from baseline to the 3
months (0.05) and 12 months (0.05) follow-ups. At the 12 months fol-
low-up, 56 participants (72%) were using what they had learned at least
every week and only six (8%) never used it. 72 participants (92%) rated
the GLA:D concept as good or very good.
Conclusions: The GLA:D concept is feasible, in terms of health care
providers being willing to pay for a two-day education, the program
being available across the country, and patients and therapists being
able and willing to enter data into the registry. The pilot study dem-
onstrated that the treatment program reduced pain and increased
quality of life in patients with knee and hip OA and that the
improvements persisted 9 months after the intervention ended con-
ﬁrming long-term effects. Teaching content of clinical guidelines to
physiotherapists and providing a free of charge registry for data col-
lection increase the quality of care provided for patients with knee and
hip OA.
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MULTI-MODAL PHYSIOTHERAPY AND HIGH TIBIAL OSTEOTOMY CAN
MITIGATE RISK FACTORS FOR DISEASE PROGRESSION IN PATIENTS
WITH VARUS GONARTHROSIS
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P. Lemon y,x, J.R. Gifﬁn y,z. yWestern Univ., London, ON, Canada; zWolf
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Purpose: Rehabilitative interventions for patients with knee osteo-
arthritis (OA) can substantially decrease body mass and increase mus-
cular strength, but have limited effects on limb mal-alignment. High
tibial osteotomy (HTO) can effectively correct mal-alignment, but can
also lead to increased body mass and decreased muscular strength. The
primary objective of the present study was to investigate the cumu-
lative effects of combined physiotherapy and medial opening wedge
HTO in patients with varus gonarthrosis.
Methods: In this proof of principle study, eight patients with varus mal-
alignment and medial compartment knee OA completed a multi-modal
intervention consisting of medial opening wedge HTO and 8-weeks of
rehabilitation with a focus on reducing fat mass and increasing mus-
cular strength (multi-modal physiotherapy, MPT) repeated approx-
imately 4 months before and 12 months after surgery. Outcomes
included measures of body composition, isokinetic strength, radio-
graphic lower limb alignment, the external knee adduction moment
during walking, and the Knee injury and Osteoarthritis Outcome Score
(KOOS).
Results: Repeated measures analysis of variance indicated signiﬁcant (p
< 0.05) changes over time for all outcome measures with the exceptionof lean mass. Mean changes (95%CI) from the study baseline to its
endpoint indicated that, overall, patients lost substantial fat mass [4.6
kg (-8.0, -1.2)], made modest improvements in isokinetic knee exten-
sion peak torque [7.2Nm (-45.0, 59.5)] and knee ﬂexion peak torque
[23.0Nm (-1.8, 47.7)], had mal-alignment corrected from substantial
varus to approximately neutral [8.6 (6.3, 10.8)], and experienced very
large improvements in the peak knee adduction moment during
walking [-27.7Nm (-43.1, -11.6)] and in the KOOS [e.g., improvement in
pain domain ¼ 31.4 (10.0, 52.8)].
Conclusions: The present ﬁndings support the principle of using multi-
modal rehabilitative and surgical interventions that target different risk
factors to produce overall, cumulative beneﬁts for patients with varus
gonarthrosis. Moreover, the MPT was required to produce the
improvements in body composition and strength, whereas the HTOwas
required to produce the improvements in alignment and knee adduc-
tion moment.
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IMPORTANCE OF ADHERENCE IN OUTCOME OF EXERCISE THERAPY
IN PATIENTS WITH KNEE OSTEOARTHRITIS
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Purpose: This study aims to determine associations of various adher-
ence variables with outcome of exercise therapy in knee osteoarthritis
(OA), separately for the treatment and post-treatment period.
Methods: One hundred ﬁfty nine patients with knee OA participated a
randomized, controlled trial (STABILITY; NTR1492) in which two 12-
week exercise programs were found to be similarly effective. For the
present study, adherence during treatment was operationalized as the
number of attended sessions (attendance) and the number of days
performing home exercises during treatment (home exercise adher-
ence), while adherence post-treatment was operationalized as the
number of days performing home exercises post-treatment (post-
treatment home exercise adherence) or performing other sports
activities (post-treatment sports activity adherence). Finally, a summed
overall adherence score which includes all adherence variables was
calculated. Outcome measures were WOMAC physical function, NRS
pain, the Get up and Go test, isometric upper leg muscle strength, and
patient-reported knee instability. Regression analysis was used to
determine associations between adherence and outcome, separately for
the treatment period (baseline to 12-week follow-up), post-treatment
period (12 to 38-week follow-up) and the total period (baseline to 38-
week follow-up), adjusting for treatment group and demographics.
Results: Both attendance (but only for WOMAC physical function) and
home exercise adherence (for WOMAC physical function, pain, and
muscle strength) were signiﬁcantly associated with outcome in the
treatment period. No associations were found between post-treatment
home exercise adherence or sports activity adherence with outcome in
Table 2
Elastic & aggregate moduli (MPa) of medial tibial plateau cartilage
Group Elastic modulus Aggregate modulus
Control 0.680.31 3.650.81
NounLIPUS 0.740.11 4.040.43
LIPUS 0.960.14** 4.711.65
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S459the post-treatment period. Overall adherence was signiﬁcantly asso-
ciated with outcome in the total period (for WOMAC physical function
and pain). In addition, the different adherence variables were only
poorly correlated with each other.
Conclusions: Better outcome of exercise therapy, both during and after
the treatment period was associated with higher levels of adherence.
Physical therapists may need to encourage patients not only to attend
the sessions but also to consistently perform exercises at home, to
optimize treatment effects of exercise therapy.
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THE EFFECT OF LIPUS ON TIBIAL ARTICULAR CARTILAGE
BIOMECHANICS IN RABBIT MODEL OF OA
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Purpose: Any articular motion results in different compressive and
shear loads on cartilage; cartilage is an avascular and anervous tissue
therefore, cartilage wear and tear proceeds regeneration and results in
cartilage degeneration phenomenon known as oseteoarthritis (OA).
The question is that can therapeutic pulsed ultrasound improve tibial
cartilage strength if LIPUS is applied according to guidelines for physi-
otherapy clinical practice? The importance of tibial articular cartilage is
that degenerative process in the knee joint is mor sever in load bearing
surfaces of tibial plateaues
Methods: Total of 15 male white skeletally mature Dutch rabbits
weighting 1.5 to 2 kg divided into 3 accurately matched group. The ACL
were cut in left knee and the rabbits were housed for 9 weeks after-
ward. On 9th week following surgery, the Control group was scariﬁed,
the LIPUS group received LIPUS every other day for 10 sessions
according to clinical guidelines for LIUPS application in rehabilitation of
OA patients and NonLIUPS group undergo no intervention for the same
period. Biomechanical test protocol was accurately adopted from a
previous study on experimental knee joint hemarthrosis[10]. the ex
vivo biphasic viscoelastic unconﬁned stress-relaxation test was per-
formed at the central point of the medial plateau of the tibia using a
100N load cell and impervious plane-ended indenter of 1.46 mm in
diameter (Zwick Universal Testing Machine; Zwick 2.5/ Roell GmbH &
Co., Ulm, Germany)[4,11,12].
To ensure perfect contact between cartilage and indenter, 0.01N preload
applied. The main test conducted applying 0.1 mm displacement at
constant rate of 0.5 mm/min. This strain sustained for 1000 seconds to
obtain equilibrium status of cartilage. Then another stress-strain test
was done up to maximum stress of 6 MPa [5-7]. All the data were
processed in MATLAB (R2009a; the Math-Works, Inc., Natick, MA, USA).
Maximal force asmaximal load in the requested displacement point (0.1
mm) and equilibrium force as recorded load after equilibrium status
(after 1000 s) were extracted from these data
Cartilage thickness measured after indentation test using needle
probing compression test with a 0.12 mm needle that compressed
cartilage at constant rate of 0.5 mm/min[10]. Reliability of the thickness
measurements was evaluated for the each sample by measuring
thickness in 2-3 points away from the indentation contact. During the
tests the sample was kept moist by spraying normal saline [11].
Using SPSS 17.0 (SPSS Inc., Chicago, IL, USA) Kruskal wallis test used
with alpha¼0.05. To determine which 2 groups are signiﬁcantly dif-
ferent Mann-Withney test was used.
Results: The animals’ weight at the start day of study was not sig-
niﬁcantly different showing the groups were similar in basic
characteristics.
The macroscopic & histological ﬁndings in control group conﬁrmed
successful induction of OA like changes in left knee of samples 9 weeksTable 1
Thickness (mm), maximal & equilibrium forces (MPa) of medial tibial plateau
cartilage
Group Thickness Maximal force Equilibrium force
Control 0.320.07 0.080.03 0.030.01
NounLIPUS 0.200.04* 0.080.01 0.040.002
LIPUS 0.250.03 0.100.01 0.040.02following ACLT. Following 10 sessions of LIPUS therapy, there was sig-
niﬁcantly more synovial ﬂuid inside the joint and the synovial mem-
brane was extremely hypertrophic. In addition, the histological sections
showed improvement in OA characteristics toward normal cartilage.
Cronbach’s alpha for thickness in each group was  0.7 that is a good
reliability. As shown in table 1, LIUPS prevented further deterioration of
cartilage thickness however no signiﬁcant differences were recorded in
either biomechanical parameters. Elastic Modulus in LIPUS group was
signiﬁcantly more than NounLIPUS group (p ¼ 0.043)
Conclusion: It seems that 10 sessions of LIPUS with the clinical char-
acteristics suggested for OA patients in clinical guidelines can effectively
save cartilage thickness from further deteriorations but it is not enough
for improving biomechanical characteristics of the articular cartilage.
Insigniﬁcant improvement of all biomechanical properties of articular
cartilage as presented in Table 1 and 2 can be of clinical value especially
with regard to maximal force and elastic modulus and can imply that
may be continuing suggested therapeutic procedure for further dura-
tion can improve functional properties of cartilage along with saving its
material volume. This can be because of facilitation of cellular repair due
to mechanical stress induced by ultrasound[1-3,8,9]
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EFFECTIVENESS OF EXERCISE IN KNEE OSTEOARTHRITIS: SHOULD
WE TAKE A PATIENT’S HEALTH STATUS INTO ACCOUNT?
D. Beckwee, N. Cloet, P. Vaes, I. Bautmans. Vrije Univ.it Brussel, Brussels,
Belgium
Purpose: Health status can be described as a combination of a per-
son’s medical history, medication intake, lifestyle and (co-) morbid-
ities. Exercise is the ﬁrst choice conservative treatment of
symptomatic knee osteoarthritis but little is known about its effec-
tiveness in relation to the patient’s health status. The aim of this pilot
study is to investigate the impact of health status of patients with
knee osteoarthritis on pain, adherence and drop-out rate in two 18
weeks during exercise programs.
Methods: Patients were allocated to an 18 weeks during strengthening
or walking program. Subjects were asked to train three times a week.
Eighteen training sessions were supervised by physiotherapists and
another 36 were done alone at home. Seven pain scores (at present,
max. & min. during last 24 h, max. & min. during last week, max. & min.
during last month) were obtained by a numeric rating scale before and
after the intervention period and after 1 week of training. Patients were
categorized into a three level classiﬁcation system according to their
health status at baseline: A (completely healthy), B (normal function
with stable non-cardiovascular disease or medication intake with car-
diovascular effects), C (cardiovascular disease (present or past) or
people with signs of active disease or people with exacerbation of
chronic disease at the start of the intervention period). Charlson
Comorbidity Scores (CCS) were calculated. Drop-out was registered and
adherence was measured as a percentage of the total foreseen sessions
for the total training period and for the training sessions that were
supervised by a physiotherapist.
Results: Eight (8) subjects were randomly assigned to the walking
group and nine (9) to the strengthening group. Frequencies for health
categories and CCS did not differ between both groups. Pain did not
worsen after 1 week of training and did signiﬁcantly decrease in both
groups after the intervention period. No between group differences
were found for any pain score. Drop-out rate was 1 for the strength-
ening group and 2 for the walking group but did not differ signiﬁcantly
between both groups. Adherence did not differ between groups. Health
status at baseline did not correlate with the pain evolution, adherence
or drop-out rate of both interventions.
Conclusions: Starting with an exercise program does not cause exac-
erbation of pain during the ﬁrst week of training. The health status of
people with symptomatic knee OA does not seem to inﬂuence the pain
evolution, adherence or drop-out rate of patients that join a walking or
